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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel ferroelectric film 
formed of a material which is not an oxide ferroelectric material nor 
polyvinylidene fluoride-based organic ferroelectric material and a 
method of manufacturing the same, a ferroelectric capacitor comprising 
the ferroelectric film and a method of manufacturing the same, a 
ferroelectric memory device comprising the ferroelectric capacitor, and 
a functional film having a novel structure and a method of 
manufacturing the same. 

SOLUTION: The ferroelectric film 30 comprises a film 32 including the -.^^^ , 

donor and a film 34 including the acceptor. At least, one of the film 32 \//y/A L 

including the donor and the film 34 including the acceptor comprises 
self-organized film formed by voluntary gathering a material and then 
chemical absorption of the material. The functional film 210 comprises a 
film 212 including the donor and a film 214 including the acceptor 
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tzi!^}i<r>nmmm.t:^Lx^^xiyiiK\ tti. r^^r 

tfr-f •yycy'fm) \izi,v^t=ixfzm.)i<m.wmi:^ 

[01021 (4 ) K-^-^-^tf^3 20±(C, r^?-fe 
r:J'-5r*t?^3 4*»'JB^$*tTV^S*i. ClfltclSg^ 

[01031 m2cr>mmcr>mmi i^t, mmcommiz 
m^mmii^^^y-<'>^com^ijmi,z-:>\.^xmm-ri> . 

[0 1 04 1 ^-r, Sf*l 0 0£0±{c, I^l«fii2 0$: 

mm-h, mi«S2o<7)j^j«:^>£ji, 

$%fflatLT<d, :Kf^'vS>'}yy. Mocv 
i!l«jB^y#^:i:$-®ffl-C#S. Ill US 

2 o<7inmt. ^iizm^^tvr. tzt lmj^ i . n i , 

W. Au. Ag,Cu, Ir, IrOx, Pt. Ru, 
RuOx, SrRuOx, LaSrCoOx, I TO 

SJi, tztUil 0— 400nmT'S>-i.. 

[oio5i<ii:tc. vvy^y ^tm^mmLx. mi 

mm2 0^:mmHZJ^yi-y-f^L. ®4 (a) t^J: 

oi,z. mi^m2 0i:^'^^--y^-rh. 

[01061 mz^ 04(5) tC^^i a IC. S«s 1 0 



!(9) 002-299582 (P2002-.582 



Ejmimi3^h^j:hztx\ mmmn<7)snjimmizj: 

inM2 oi)<m^^tifcm^i:^m^hzbX'm^-ti> 
zti}<x't^. ttiii. ^^mm-im<7)mmmtmt 

^N'rti:stirr s z b x\ s^mmi\:mt:mm-ti> zbi^ 

T^h, h'-^-$r-^tfJK3 2cr)ll${±^ fzbtiSO. 5 
~10nm. i^tL<lil — 5 nmX'ht. 
[ 0 1 0 7 ] iJCtc, 05 ( a ) iz^J: 0 fc. H-^-^ 
-^tfll3 2$r^N'^'--y^^^. H-^-5r-^tj(^3 2iO 
7ti:;c{S"3fe ( J'^i: i«f 4 0 0 nml^lT 

m-i>^i)^»m^i:mz Lxm^^ti^m-^izit. 

:«-t^H:h-S:-^tfK3 2S:^*Lrt,J;v\ ^coid^ 
^m^irmmi-hZbiiiX^:^. $>h\^l±. -7X9^^ 

m^^z. i^-if, n.'m. t/its, ^^yb-^^t' 

[0 10 81<JC{C, Ti?-fer^-$r-^tf]^3 4SrJ^«-r 
I.. T:?-fer;S'-$r-^tfJK3 4<±, Jttxif. Xb->-3 

-vm. mmmizx^m^^tihzbifix'^h, x\^y 

3-h^tcJ;0, Ti?-bT:5'-Sr-i-OJK3 4$:Jg^t- -S. 

^'-^*tf)S3 4^Jgfi£-r-i.Ci:*>'-C'#-S.. -rcOft^ 
tL-CJi, ^Vj<^)U;<^:^VU—h (poly(inethylmet 
hacrelate) ) ^ >i^0 A—'i^^^—h (poly carbonate) , 
^VT)U7t(:^^-h (poly(arbonate)) . Jt^ *J 'JT^J /l-y 
(poly(diallylphthalate)) . ;^fy^7^7xy 
(poly(thiophene) ) , Ti^V ^^Jl'^^Y—JU (poly (carbaz 
ole)) , tBJ:X/Ztl(><r>m$t\f^i:mfhZbi}^X^^, 
r:?Hrr^'-&#0)13 4c7)USJ4, fzbz.lil nm~ 
lOOOnm. if^L<ti:l 0— 1 0 0 nm-C'^>&, 
[0 10 9]<XtC, r:7-<:r^-$:-^tfK3 4iO±lC, 

m2mm2 2^mm-i>, m2^2 2(r>m&:fjm}ix 
r/$tMii. mimm2 0b mmcoi,<r>t: bhzb ti^x% 

S2€S622«0/f${4. /v:i:;t{f 1 0~400nin 
[0 1 1 01 <^(c, w,2<r>w&2 2<r>±(,z. n'^(r>n9 



:^-S"ttfll345ri-7^>^-rSC:i:tCJ:0, mS<0 
{c. 01{c*-rJ:^^^3^i^«s^^>'^•i^^C 1 0 0*<ig 
[0111] (^eaj) 

( 1 ) r:7-br^'-?:-^tji^3 4«, u^mmm^h 

«^$-tt-Ct J;v'.. r^'-fer:5'-?r#tfM3 4C2iffl$ 

^is, ieffl^tM<^!iijm. %i<nmmjmx'ir^\^ 
[0112] ( 2 ) ±m(7)mmcr)mmi>z}3\^xii. vi- 
4^m&Lfz. L*»L. ztiizm&^ti-r. r^'z.y^ 

[0113] C:<:0^i^fi?!l ( 2 ) tCfcV^Ts T^'-feT'tJ'- 
5r#tfl^3 4*^'geffl^bM*^^>^-S.J^tc«4, h'-*— 

mm,zi.'^^^t:ixhzbt'^x%h. xe^-rj-hfttc 

± 0 , ^'-^-^^^t^lg| 3 2 «rm^l.*^tc«4. 
mt^%fd-z-m%=^-\,zY^--^%W.^^tz\,(n^7.\^v^ 
-Y^hZb^iZ^^'O . Y^-ii-ktsm2^j6m'hz 
bifix%h, z <n-^^=i- b\^x\i. ±ie<o|lifico?g®tc 
i^hr^^y9-^^tsmfmmimTm^^\.tz%i<r>^ 
m?ix% h . 

[0114] ( 3 ) }AZ<r>'%m.cr)Wmzii\\x. H-^-- 
S:-i-tfK3 2i3J:t/^r^-b7-:J'-$r-^tf)13 4<7)«®J^ 

[0115] [m30l©S6<^?g®] *f|BBc^?i!l^*|:^ 

^UilSJi:, iieSSiSm^A-^N-i^^C 1 0 0$:#^■C 

[0 1161 (lll£03^f^m^^:»J^a) [18J4. Ig 

1 <nmimM^}<- 'J 1 0 0 0 ^imm^iZTh-mmi 
x'hh. z<nmm,:^^'mm.\ oooji. siism*^ 

S«sl OOtcffla-fi.. 

[0 1 17]««sl00{4, iN»«c»«l OtCh7>'>' 

1 2$-^r-r^. h^vi/x^' 1 2(4. i;j«i<7)M«$: 
mmx^. m^hy>-i^xif (tft) . *si^{4mo 

i^y-;^i4, i6i:. y-hnmi8bi^-ri>. k 
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>'^'|JraS::n•L■C^pmftt^+>'^•^-:J'C 1 0 0^7)111 s 

^immi7i,z^'oX'}i-m^tix\>^h. vvy=jx^i 
h. 

CO 1 \^\^xk.<mmizii\,^x. gs^m^^^^•i^:^ 

C 1 0 0 J: OT^OffiJifr^^Sfilsl 0 OT'*S h^^-i^';^ 

^m^\.z\t^ ^^fm^\Q^zm^^i\.tzYvv'j 

1 2 , «® 1 5 , 2 6, il^^Ji 1 9^i: $r*-r 

fiE2 0, *f|BBtC<^S3!ii^tt:IS3 0*JJ:l^lg21Sffi2 

2A>-«®$^/v:^l^m=«f A-^N-i^^C 1 0 Qtm^^tK. 

x\^h. mmm-Wi^QM. mB,(r>mx'\i, v^-^-k 

tfll3 2t5j:l^r^-fer^-S:-^trffi|3 43!p')«iJ<^^$ 

[0 1 1 9] COO^i^m^^yggl 000{±, DR 
AM-b;l'i:|5|«{c. ^^»{ct»l8t t-CiO«^$:7t*^ 
iitffiliiSr^-r^. -r^i?*>. ^tU-fe/Wi> 09*3 J: 
t/ia 1 0 {c^-r i d (c, h 7 i^>'';^:J' 

1 2i: lOi03ll^m^^>N°i-:5'C 1 0 Ot^W-TS, 
V>i)«9>S lTlC-b;l/:^Sr^-r. ■Ic7);><^:y-b^P{±, 
V-HiSWLi:b'-xhlilBLt<^3^{C{5aL, 
W^-rni^yc 1 0 0<0-«li. b'.y M9BLi:<0«ig? 

i/'X^ 1 2<7)y-h{iy-KI|WLfctgi?$ix-CV'>|,. 

t'-y hiSBLji:. fi^m^SrtMiii-rs-fev^r>r2o 

[0121] lilTl:. 1 T 1 Q,->S.MZiiV[hm^<r>mk 

^m.zmmrh. 

[0 1 2 2] Sl^thLiSmctiV^Tti, b'yh^BLS: 
OV(:S|^L;t:f^, '7-K|gWLtC®E€rEPJDL. h7 

yj/'X^- 1 2$r:t>'-rS. ^fiOf*. ri^-MIPL^O 
vi}-hWmS>Jzt^t.xmxi:th^'t\,z^ 0 , 3*^ 

J:oT4t^cl)SiJ'-S(4^^l:SrM»)^-<:yxr^7-2 0 0 
•Ctiili-rscittciO, IS1SWffi$rVcc^/ct±0V<7)2 

CO 1 2 3] S§jiiJ^16mct>v>r{i, V-HISWLtC 



h'-y ht|BL-rV-higPL®tC®E$:EpjDL. mm 

[O124l01OJi, 2-5<0h5>'->';^:? 1 2i:20 
^O^I^mdf^y^•i^:J'C 1 OOt^rWf^. l-^i^t?)^ 2 
T2C-feyU^jnfiaT'?).S. c:<?)2T2C-fe;Ki. 
L^cl T 1 C-fe;U5- 2 mi^^^i>^X . wmsTimk^ 
mi'i-hmM.^-^^h , -r^^i^-h. 2T2C-fe;PTt±, 
^yxTyy2 0o^co2-:><r>^mx-^tLx. mnm. 

A:*3L. -r-rJ'S-ftim-r-S. Z<7)ti»b. 2T2C-fe;H^ 
<7)20(7)^i^mf*:^-\'>'N*i^^'C 100. C100{i|S|t 

1 0 0 <D3S^«:ISi^*^^*tW^ L < ^ 0 , 

[0 125] (m2comm.i^^'tvmm.) mi lax 

X/mi 2{i, MI Shyy-Jx^f^Ms'i't'J-tji-ir^-ti 

* 'J iiM 2 0 0 0 ^s^-r . <oB!i^«s^ 
umm2 0 0 oti, y- ymntm 1 3tc5i^«f*:='f 

v'^'C 1 0 0$ritSf«gg-ri.«IJt$:*-rS. 

{i, ¥»ft:««l Ofcy-XiJj:l/fKU'>f V14, 16 

fjm^^ti. ^i^iz. y-himmi3±izii. 70- 

(^i««g) 20, *?|Bfltc^s« 

fs«*jK3 oti j:tA'y- hmm (m2mm) 2 2timm 
^tifz^mmt^^^^<i^:s^c 1 0 oi)mm$tix\'^?>, 
mmmi^msoii. mi i<^mizi5\,^xii. H-^-$r# 
tim3 2tiXt/T^-i::y^-t:^tsm3 4:i)mm^tix 

m^^tlX\>^&, i<7)3S^«c^^»JilM2 0 0 0{C*J 
V^Tti. ^«f*:S«l 0, y-x, VU^yiA, 16 

a i i/y- h 1 3 m 1 c^Hifit^j^ssx-a^/^ 
»*:i ootcffla-r-&. 

CO 1 261 ttz. C:<O3$^«cp<^USIS2 0O0 

hmm22izmu^ti. ]iu^ym:'yhBBuzmm 
6. ttz. m^tnLmmi. s«?-b;uc**f5-ri.v-h' 

ISWL«-aS?L, MjR-b/I'iOb'-y hi^BLtC^^L/c-b 
yxT>-r2 0 0(c;J:-3T«-h9yi^'X5'^8iEas«8l 

CO 127] i^scri^mrnu^^^eomm.) mi3ii. 
m3<^mmmi^^'Evmm^m^mz7r^i-mx'$>'o . m 

T'*>'9. 01 5{i. 01 3^^A-At8t=^^i-5^WiB0•e 
CO 1281 c:<7)CTcoKism*^^u^ia3oooji, 

0 1 3fc^-r J: ^ iz. 'J -b/U 1 2 0*«#«v h "J ^' 

;^4^tcE^J$iTJt;^^:i;-b;l'rU'-f lOOAi:. ^^:'J 
•b^l- (^mmf<s^^>'N*i':J'C 10 0)1 2 Ol:**L-CS 
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aiass. mtii. mim'^mm 2osr3!tR 
mzmmthtiifxom i ijaftiii» 1 5 o t . m2m^m 

HISS 1 5 2 i: . -t y^ryy^b'<^m^mtiiJsl^ 

[ 0 1 2 9 1 0-b)UrU^ 1 0 0 tTSJI?<0:t: 

i^comifi-^m (v-t^t^) 20 mmmerttzibco 
m2m^m& ( t'.y hts) 2 2 i:*^ii3s^i. i d tu^j 
^^tTv^-&. -r^ri?^. x:s-|fii{c«joTa?ifi^^flg2 
OA^-m^e y^T'ie^iJ^ix. x:^it]i:il3c-rSY:firitii(c 

i^^xm2m^nm2 2i}^&\L'-y^x'MmtixK^ 

[ 0 1 3 0 J 2|sSlif6<^Jg.Wcf^^^^ 'J-t/PTV--^ 1 0 

fls 1 0 o±t:. II 1 0 , :^^mizm?>mm^ 
#:M3 0i3cttxM2ii-^m2 2*>'«a§ix. mim^ 

mm2 0. 3fil^«sa3 0*jJ:t/^^2^i-^m2 2tCj: 

*>. mim^mm2o bm2m^mm2 2 t<o^mm 

^ * U -fe/Pj&^mSix-C t ^1. . 3Sf^m«sM 3 0 {4. 0 1 
5<0W:*JV^T«> K■:^-Sr■&•tfM3 2fcJ:UfT^'^^7• 
^ - Sr #tf^ 3 4 § itT m $ ^iT V ^ ^ . 

[ 0 1 3 n 3Siss#:M3 0 bm2m^mm2 2 
bi}^i^'ki>wsi*:<7)tsKui. m^i 0 onxr/mim 

2 0 cOSItli® 5ra o J: 5 (c , 3 8 

5fi^ft:iS3 ot3^x/^2m^mm2 2/)>h^^hnmi^ 

mssiit^^-ttzbizxio. mi. m2m^mm2 
0.22 <r)^j!mm^A^^ <-r^zb ij^x-^ -^com 

^i^f*c^^USIB3 0 0 0tct5{tS§g'S>;^^i3J: 
tXS?;^ ai t cottf^ iX'O^mizlnoZb ii^m b^^h. 
[0 1 323 »:tc. 5Si^m^^:UJIM3 0 0 0tCfc(t 

[0 1 3 33 ^-r, M^^tiSLt&mctJV^TJi, 

tut. [simc '0' <0S^jiA«if^S-3fttorv^S. :i<r> 

iizx'^^n:,^, ^ht,z;L(r>b^. imtR-^)V<7)^x/^'^ 

[0 1 34 3 «#)i^iSm;tJV^T{4, 'l'<0*^ji 

*<EnSD$iii.. '0' <r>m^^^^(7i^\i. m\fi^>v<n 



EpjP^ix, ^;h.]^LWi^^izm^^^^fifz '0' 
[0 1 353 liLh. M I SVvy'JX^m. 

[0 1 36 3 [UlSfifiJ] K-h-Sr-^tfMi:, r:?-fer:^ 
[0 1 373 IS^f*: ( ^^■'^l^'S' ) {4, »:cOfilB£i: L 

[0 1 38 3 Yi—i:^tsmi. Yi—^n^'f-f.Z^m 

^fc, H-J— Sr-^tfMtt. j/^^yP^x-^i^'yfcit^^ 
'J fx 7 X y - h ^' D o A t L 

75— U'>'i: Lfz. 
10 1 39] Ti^-ky°i$'-i:^timi,i. yy-uy^M 

izXOm^Ltz, 

[0 1403 01 HZ. CKOlfig!* (^^^-ii^^) 

tEt, m&b<mm:m-<f'7y^m-t. mii^z^-t 

J: d , n.mr>HrfW\,zn tr, t xx U 

-r, ■ttch'h, Z<7y^-7ni^^tmwmf^:^^^)b\^X 
[01413 [m40SISfe<^®] mT. ll*fi<OJg®fc: 

^iz^hmw&m-^mzm-tmmmxibh . 

[0 1423 Wmm:2 1 0(4, Hih- Sr-i-tfK2 1 2 

fc, ri?-fer^-Sr^tfM2 1 4Sr^r-r'i.. H^Ktfom- 
14, H^-^-ifOJK2 1 2cr,±l,z, T^'-fer:5'-5r#tf 
JK2 14*iJ^^$ixTV^§75\ r:5'-kr:?-$r^tf^cO 

V')—{:'ktsm?:m&LXi>^\'\ 
[0 1433 H-^-$:■^tflS2 1 2 {4, Vi—i-^^^ 
'Piz^fA$'tfzmmi)^h^j:^Xt^^^L. tfzii. 
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[0 144] 7/^>'^'^'>"i•^S5^^r-ri>K-^-i:L■c{i. 

CO 1 4 51 




- (1) 



[0 14 6] Ri. R2. RsiiXt/RAii, T 

[0147] yfw<uy^m?:m-t?> }^-t~<DMWmt 

LXli. 1) Ri, Rz, R3fciy^R4*^H-C'fcO. X*>' 
S-C'fcS. xh^f-r^/PVN'py (TTF) . 2) 
Ri, Rj, R3i>J;t;fR,*>'CH3-C'S)'5, X^^SeT'ft 
-r h7-><f-;P-rh7-fe^-^-7;i^yN>>' (tmts 
F ) , 3 ) Tie^ ( 2 ) T«$iiS-«:-^!B!K^b-;^xf-^ 

yi^'^^tf-h^^/PA^y (BEDT-TTF) ^mf 



[0 148] 
[<k2] 




- (2) 



[0 14 9] ;<^o-fe>'S-1S$r*-r-S.H^-i:tT«i, 

^ctxjf. Tie-/S5t (3) xm^tih^it-kv^im^fh 

[0 150] 

[^1:3] 



R 




- (3) 



[0 1 5 1 ] jfe ( 3) tt*. Rii. tztX.i£HifziiCH 
3S:«U. MlitzbtiiFe. Co, Ni. Mn. C 
RutfcltSmi^-t. ^13, #R(4, fflStClSIl:. 

[0152] K-f- tTti, i: xtf . T 
[0 153] 

[-(1:4 1 




[0 154] ^4", M{±, tcttl£Fe. Co, N i , 
Mn, Cr, Ru*/v:(iSm5r^-r. 

[0155] -mj^ ( 4 ) (CtSV^T, iiflsi7)S{a^(i, 
Ri , Rzfc J;tXR,tfOKfil[{iiaSrt&i6l> 3JSiEfii^ i: , 

R3. RsH^r/Refom^&mi^ibtsmm&.'f-t'c 

hhZtt'^X'^h. R,, R2fcJ:i;fR4^0iB{i(ag&tS 

tf>s3ffiiefi^^i>j:iAR3. Rsfcit/Rswieaiaa^ 

dSA6^3ffiiBfi[^^{4, y::i:i.<rFie5^: (5) T^^ns 

[0 156] 
[€51 

[0157] ^fviti, -fit* ( 4 ) ICfcV^-C , 

Ri, R4tJj:tJfR5<Offiffifiia$-A«>S3iSffi 
fir^fc, R2, R3iJj;t>'R6<7)E{4ea$-i4^S3J|gE 

Rj , R,tJj:l/R5C^iHffi 
fi[g2:t6ir>S3J^ffi^^*Jj:l^R2, RiUXJ/R^ffM 
fifja^ 3J^ifi{5^^{4, t i.{fTIB^ ( 6 ) T 
*?ix^-fl:-^S:#(f S CI i: S . 
[0 1581 
[^k6] 




- (6) 



[01591 r^'-fer:J'-?:*tfK2 1 4{±, T^^T 

^-i-&'rt^^f.z^^^^tLmm^(>^£'^xi:.x\'^'L. 

[0 1 60 1 ^yv-g-ISJr^f ■&r:?-fer:J'-i; LX 
(4, fwfc^Jf, Tie-IR^ (7) tiO^^ilS-fk^ 

[0 1 6 1 1 

[-(1:71 
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(01711 
Utl 0 3 



- (7) 



[0 1 6 2] -«i5»: (7) lz)6\.^X. RlifzkiHiii, 
F, c itt:liBrimt. XtitztjUiO^ N (C 
N) tfziiC (CN) jSr^-f. 

[0 1 6 33 ^y:^'i-*&$r*-rsr^-fer^'-i:LT 
{4. iO:R*Wtcl4. 1) Rji^HT*"), X*«C (C 
N) 2TJ>I., 7"b5i^Ty^yy>'V:5'y (TCN 
Q) , 2) R*<C 1-C*0. X*iOt:-*>S, ^'0^^;U 

(0 1 64 3 yy-uyiMt^tLXli. tibtti. 
Ceo. C70S C90. ^-jK:^-^y^A-:?'Sr^ff 

[0 1 653 r^-trrJ'-tt^Smfc L-C«, i. 
{f, TIB-HRsSi (8) tCJcO^SfL^.'fb-^SrWS^ 

[0 16 63 
[^b8 3 



■n4 



- (8) 



Co. N i 



[0 1 673 M{4, ;ti:i.{fFe 

(0 1 683 ( 8 ) ^Ct3V^T, $g#:«gB{5^^{4, 

R3. Rjfcii^Reioiifiiaas-iSi^ssffiiifi^fc-e 

$)S:ii:3!)<T'#-i., R,, R2*3j:l/fR4£7)K{ieBSrA 
A65 3^E{ii[^tJj;tJfR3. R5t3J:l/^R6<^ECifiiB$: 

-fb-^ ^^ff s i: *«t'# a . 

(0 1693 

[-(1:9 3 



9- 



- (9) 



[0 1 70 3 tfcii. -« (8) izn^^x. mcoie 

<a^44. R,, RitJitXRjCOffififiSSrAi^SBJffiffi 
&^t. Rj. R3fcJ:i;'R6«0E{4{ilLSSrt&i«^S3JSE 
Ci^i:X'J>i.^t*<T'§l.. Ri. R,ii^X/Ri<7iMliiL 
&.S^^ibh3mSt&^i5X:/R2. R3J3J:t^R6<OiE 
fiifiiSSr Ai^l. 3,SEe^t4. /::i:;c.{fTie^ (10) 

x'm^ixut-^{:mifi>ztti'X'^h. 



- (1 0) 



(0 1 723 C<^«ggffil{4, tztx.l£. ^3I«£J1, 31 
(0 1 733 (^i^fi?iJ) 

( 1 ) Kih-&#tfM2 1 2J4. ^^Mmitm^i^m^ 
^iihzbifiX'^i,, }^i—^iftsm2i2izmmx't 
^sm.m^mco^'SbLxii, rv^commiz^t^m 

^X'^^-Wtl^^Hrtsit^X-h^X. H-^-*<^^$ 
tiX\>^hij<7)i:mfhZbiiiX'^h. \^i—i:'^tsm2 

1 2izmmx^^. ^^m^m(ovanb txit. 
mzii. mi(^mm<7)mmx'm^t:¥^-?:i6tsmizm 
m^tih. ^sMmitm(^mn<7)Mwmi:mf^zbiii 

X'^i,, 

(0 1 74 3 ( 2) Ti?-b7-;J'-5:-^tfM2 1 4J4, i 

smmi\:Mi}^^m^^ti:hzbi)^x'^:^, r^^v9- 

TJ4. Tm<r)mikzit^'^x'^ h-^mm^^tj^t-^'^ 
X'h-ox. r^-ty^-ijm^^tix^'^i.ijco^mif^ 
r:?-fer:^-Sr*trlS2l4(c3afflT*# 

mtmmmx"^^fzT^-t:Ti!'-t:^tsmi,zmm^ix. 

(0 1 7 53 ( 3) Ell 9(C^-r<fcaiC, H-^-$r#tf 
)l2 12i:. r:J'-br^'-Sr-i-tfM2 14i:*v PI-cO 
Sfi: 2 0 0 ±fcJ^«S ixT V>T t J: t\ 

(0 1 763 (4) ia20{c^-rJ:aic. ^'-^-S:^t^ 
)^2 1 2i:T:5'-tr:5'-$r^tfM2 14tO«*^ ^tSc 
^LTt^TtiV^ -r^ib*?. h':^-$r-^tf)^2 1 2i: 
ri!'-fc:r:J'-(&^tfK2 1 4 ^7&«^i:«®$it-CV^-C 

(0 1 773 CIIS^HSS^OJ^®] OT. 

^^mmx'hh. 

(0 1 783 t-f. 122 IC^-ri^lC, S#:l 0 0<0 
««g141S2 1 O^JB^-rS. ftf*cWtC<4. 

^2io{4, )!K<r>i^oizLxmm-h:ibt)<X'^h, 

(0 1 793 . S«£2 0 0<r>±.\.Z. Y^-^^tsm 
2 1 2$:?^^-rs. ^'-^-$:#tflK2 1 2{4. 

tS. XtyrJ-b&CiO, H-^—«:^tf]K2 1 2$: 
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S:*tf K 2 12 $r?gJig-r 4 C A^T'^ S . Z (D^^t 
LXii . -^IV:* ^-PVl^-h ( poly (methyl metha 

crelate)) . -If U '"K^— h (poly carbonate) . 
'JTJU^^^^—h (poly(arbonate) ) . V 'JT 0 Ji^y 
I'—h (poly(dialiylphthalate)) , ;Ki;^:t7xy 
(poly(thiophene) ) , lii^) ^ iVf^^V—lV (poly(carbaz 

Die)) . iiiilfZixt>(oWmiki^mfhZt-b<X'%^, 
[0180] iJcfc. h'-^-S:-t•tfM2 1 2<?5±tC. Ti' 

$-&tfll2 1 2hr^-fer:J'-$:-^tfM2 1 4tA>^>^ 
SfiStgttM2 1 0*^'Jgfi£Sn^. T^-tr^-Sr-iftfM 
2 i4Ji, /it;t(f;^e:^3-hft, HJg&tciOJ^Jilt 

^-$:#tfis2 1 2^m&-t&m^i>zii^ imi,zm^^ 

tit:^j^izTi^-^yi}^-i:^WL^itfzh<r>i:x}z'ya 

m-hzttin'^h. z(7m^=f-b\^x\t. \^-)—^^ 
tiWk2 1 2i.zii\^xm.mLtii:>(r>imm-thzbifix'^ 

CO 1 8 1 ] r9^y'^-i:^tsWk<r>±.\,z. 
a)f'^^-yi:^-ti,\y=J:^vmniimm'h, mz. 
U'JxhmRlir'^Xi^bLX. mm^m2 l OS:X.y 
i->i^LX. <S«g14J12 1 0$:^^•;5'-^y^/^S. ^tfO 

(0182] (^mm) mm(^mmi,zw>i>mm^i^^^ 
10 18 3] ( 1 ) m22\,z^-tii o tc, 

*S2 0 0<0±tC. 'fy^'i^'xvh^fefcrJ:'). -^^^^^i^'x 
•yh^-y H500*>^>H-^-«1£l2 1 2a$-«*^LT, 

m%ffi^'i^->x'Y^-^^tsm2 i2^m^-thzb 

[0 184] ili^c. rj?-br^'-Sr*tf)K2 14t|Hl«l 

[0185] ( 2 ) W^O^N'^'-y^rW-r-l. Yi--^^ 
tf!g|2 1 2li. »:<Oj:dfcLT. l&WL-thZbtl^X% 
S . la 2 3 (c^-r i 3 1;: , H ^-*3 J: l^JS3^J^ #tf*f 
l^*»<i>^4M2 1 2b^^®cm-rs, iictc. 

^ScO/N-^->-5r^rfS Hr^-2:#tfM2 1 2S-Jg^-r 
^Z.bifiX'%h, 

[0186] ±iecOi@^. li3tLfjgC:»-(7);^iS: l> yX{Z 

x^MiRmzm^^hmmx'h^tzii^. zixb^m^z^ 

[0 187] ttz. Ti?-fer:J'-$:-i-tf{S2 14fc|SI« 



[01881 ( 3 ) }M<rmm<r)mmi.zii\^x\t. Vi- 
-i:ists^2 1 20±tC. r^-fer:J'-Sr-^tfM2 1 4 

$-jgiSL7t. LtpL. ztii.zm'&^tvt. r^^r^- 

[0 189] (4) H-^--^^tf^2 1 2{i, gefflSI 

2tcaffl$ixs. ss.mmm<^mnbLxii. ^40 

^\,Zit. ^OJE*^!fSj®t««tl 0 0$-^-rWN'[*l{Cjfea 

[0 190] t/i. r^'-br:J'-«:-SrtflK2 14t, H 
5:-i-tfK2 1 2tl5l«lc, eefflJSi^l:)l*^<o«fiit$ 
fLhZbti'iX^h. T:?-fer:5'-S-irtf)K2 14{2^ 

mco^m ( 2 ) -C'* L/C tcO$:*{f S i: i}<X'^ h , 

[0191] gsfiaiwi, m-^=f-m^tz\m'rti-m 
[0192] t.tz. n^Mm{m<r)ni?--yy\i. tz 

bx.\i% {fzbUiA 0 0 nmmTiO^ftOTt) Sr^T 
^(r>^%<r)^EMmm^m^LXi.X\^. ^tfOJ:3=5r 

ifnm:mmthzbifix^i,. ^x^'t-^g 

ffl-»i:-rtc. U—if. m.'fm. ttz^i. -f^yh'-J^^b' 

izx^xm:mnz\ii—t:^tsi^^^^:s^-~yy-r^z 

bi}^X'th. 

[0193] [fiie<r>mxL<mmi OT. mm<mmvi 
i^hmm.m<r>m^-)im^z-:>\^xwL^^^, ii2 4ti, 
mmr>mmi.z^hmmt!i^(nm^iMi:im,m\.z7T=:tm 

[0 194] t-r. 02 4 (b) {Z^-tXoiZ^ a#:2 

ooio±{c, Y^-iists^2 1 2*3j:txr^'-fer^'- 
&^tfia2 1 A<r>mwmtmi,zim^ix^\^^\cr,m. 

i&250b. f^l<7m&2 3 0izit^X^<r)Mmi3iim 

^tim\^t^2(omi2 3 2bimmti>. ^wmz\t. 

Ti!l>.cr>mi<7)mSi^:Um-h t tc J: 0 . m oMi^ 2 

50b. m2comm2 5 2bt:m^-i'i>zbi/(x^t. 

0 , m 1 <7)«1S2 5 0«. 
*B!t?!)tt^*L, Ig2tf0«i^2 5 2ii^cr,mAtmm^ 

ixm^mm^iti:^^i>. ztuzi*). micr>mm2 5 
obm2<7ym^2 5 2b<^mam^<r>m.inmLx. m 

1RmzY^-t:-^tsWk2 1 2fcJ:tXr^-bri5'-Sr#tf 

K2 i4*<sg?fi<jtwm$*^i>. um^tL^^hTfmm. 

^ms^b\^XM. fzbUf. «lieix;^;|.4f-, » 
mx^vl^=3f-, iai^x;t.;i.df-. **ife^x;^yUdEf-^ 
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[0 195] mi<r>mm2 5 0tiXl/m2cr)mm2 5 2 
ti. f^:tz.ird:<^i:dizLXm&^tlh. 112 4 (a) 
*3j:t/ia2 5 (b) i:^mL^i}fhWm^i>. 

CO 1 96] 024 (a) {CtS-TJ: otc. m¥l0 0(O 

±fc, mmmmm 240 ^m^-t^ . mm^mm 240 

{±. ^ffllgfi»®2 4 0*^J^^$ix/v:TilSi7)±tcfcv>T, 
H-^-&*tJl!a2 1 2*Jj:l^r^-fer^-S:^tf!S2 1 
4 nii< S J: 3 =3:14©^^^ 2) . a® 
<g|i6Ji2 4 0cO/f${i:, 7tl:xtfO. S — lOOnm-C 

[0197] ^BigfiiPJl 2 4 Oti. C V Dm<r>%n}^^ 

it. m^if^x'^mmzmt- Lfz'imi:^^^ z t ^^t-^ 

i.. *M<gSliJI2 4 0<0ffm, 

[0 198] i^5y-(b-^c7)ft»0!ii:Lt:{±. i^^y/j 
m) x-m^ti^it'^^X'h'j . x*i-oR3, -coo 

H, -OOCR3, -NH3.„R3n. -OCN. J\uy 

[0 1 993 i-:^-juit-^tii. jou^y-hm (-S 

H ) ^^-^^mt-^Va ( Ri - S H ; Ri i±T)\^^)U^ 

oo^ if> ym<r>^mmm(>zmi}^Lx o . i~ i o mMS 
[0200] iMiern^yy^-yyvy^ma^x/'f-:^- 

fUt-^m<7)'PX\ ?#{CRi^R3AiC„ F2„,i C.H 

2„ (n, mtiS^St) Xhtio^y ymW.'f-^^^h 

)K2 1 2*Jj:t/fr:5'-fer:J'-S"&trK2 1 4ciD«^sfi:<?D 

[ 0 2 0 1 ] * mmmmm24 o ^ , s^Mmim 

Ejm^tii. Ti&<r>mm.wsbit^m'^i)^x'^^. 
^^m^m<7)mfm'Si:mt^-r^zti,zj:*), ^<rm 

i\.i,mx'hh. fzbui. mmm^mwmi.z\^. « 
i^s2 0 osr?s®i-.5..ittcj: oeeffl^i'fui&m-ti. 

t■«{»^v^%&^^{i. :L<r)W-mpmbmi^2QQ^^^y 



[0202] MZ. 024 (b) tcS^-TidlC. «M(g 

mm240iy^i'--yy-ti>. zoLx. m^mmm 
2 4 oim^^iitimmizt5\.^xm i <o«iS2 50*^ 
mmmmm2 4 0A>'?g^$ixT>->-6«i«jztJv^ 

[0203] mmmmm 2 4 o<r>j^^-—y^i,t. tzt 
inri^<DXoi,zvxnozbi!>iX'^&. tztiii. ^ 

( fz b X.li4 0 0 n mmT<7)jS*(03t) ^^X^Zb 

x\ mmmmm2 4 0 srtgfig-rs^^*<^j-MRjss:iec: 
Lxm^^tihm^izii. m^mm<o^mmmtx. 
^<r>s^^(r>mm^mm2 4 0i:mi:LxijX\>\ z<r>j: 

o^mzX6^i^'-~y:?'ii. *JVVyy-<X^ifhtit 

•?:^i^mytimm-t^zbt^x^h. $)Sv^i±. -7:^^^ 
irmm'tt-fiz, i^—f. mim. tfzu. ^^rixb-A 
J: -0 x^mmiizmmmmm 240 ^j^9--y^ 

-^hZbii^X^h. 

[0204] JJCfc, 1324 (c ) tC^-rJ:dfc. W.\<n 
«Jg2 5 0(c*JV^-C, h'-^-^-^tf^2 1 2SrSS?Wt: 

mm-h, zzx\ \^i—^iitsm2 i2^mi <^mm 
2 5 0izmtRff3t,zm^^ix^cr)ii. m2<7mm2 5 2tc 

{4^ffii1ftiP«2 4 0**J^^$tiTV^-l.;^ci6. H-^-$-^ 

tj^ 2 1 2 (onfw, m 2 (Tjrnm 252 izit^xm 1 «o 

-^tfii2 1 2comAcomi^:tjmb Lxii. tibtiu y 

^i^^ yhmxmmmzm^-t^:Hm. tfzu. 
m<r^mmi:n^m:>ii.zx o s x v-itLxm 1 <0«^2 

•g>c:t tt-^S, 

[0205] mz, ^':^-Sr^t^^2 1 2(?5±t;. T^' 
•fer^-^-^tf)K2 1 4^SlRWtc?g«L, H^h-Sr-i- 
tflS2 1 2 r:7-fer:J'-5r^tf8S2 1 4 b 

sgi4M2 1 o^jg^fi.. ^wm^zii. r^^y^--^ 

-i-tf 1^ 2 1 4 W«^S:tt*&-r i. i: Ici: O . IS 1 O^l^ 
2 3 0\,ZWm\zr^^y9-^^t^W2 1 4*«J^JS$ 

Cl^T, T:?-fer^-€r-i-tfM2 14*^^1 
iS2 5 0lcStRWtc?^fiS,$il€.cOJi:, |g20«iS2 5 2 
lCt4«ffifgfiiS«2 4 0A^JgB)t§tLTV^i.7ti«^. T^-fe^" 

^'-*-iftfigi2 1 4<nmmif. %2<rm»&2 5 2tit'^ 

X^l<r>m!^2 5 Otc:@5fee<Jl:iit«$il.l.*^^T'$>^. 

r:7-fer:?-ir-&tfiS2 1 2<7)mfA(mi^iimb lx 

a, t;t{4, ^(ni^mcr)i^miU^m:)^liZXmxV 
-(b 1 comJ^ 2 5 0 fcStJ?wtce^l&-r 5 5 h x.-K 

[ 0 2 0 6 ] <Ji:C, ^£^S^CJEB , ^mmWiM 2 4 0 ?r 
^ffifgfii|iJi2 4 0<7)|^*:^<4, 

mmmmm 2 4 o(r>f^^--yyiMX'mnLfz-^mx 

^oZbifiX'^i,. 

[0207] WT, IIJ£c7)Jg®c7)f^ffl?ajmS:iJiBJ-rS . 
[0208] 2|!i:SISfi«0J^®{CtJV^T<4, IS 1 <0«tS2 5 
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tiV^-C, ^'-^-2r-^tf)K2 1 2iJ J:tXT:?-fer:5'-S:-^ 
■i—iistsm:2 1 2tJj:yr:7-fer^-2r-^tfM2 1 4 

[ 0 2 0 9 ] , ^SIJtc^J^SICCfc^^Tti. 

-^tflK2 1 2iiiiX/T^-^y-?-^-^^m2 1A^±m 

[02101 (ss^jgfjj) ±simt^(ommii. '^<rj^i^f^ 

[0211] ( 1 ) 02 5tc^-rJ:d(::, mic^«JS2 
5 0lCfcV^t:^ffiigfii6S2 4 2$:?^^UTt,iVn C<0 

^ffifgSBJi 2 4 2 {±, 2 0 0 <7)«ffilCit^ 
•C, K:^-Sr#tfJK2 1 2iii.Tfr^'zT9-^^Xs'm 
2 14<7)««tCitLTSS*Itt^q6-rS««*><?>=5:&. L 

fzifi->x. z<ottM^^(:>^j:6mmmmm2 4 2imm- 

^ZtiZi-oX. Vi—i:-ktsm2l2i6XJ/T^-ty 
:J'-S-i-t?JS2 1 4S:SMWtc. «MlfSli«2 4 20± 

[0212] ( 2 ) ±ie<7)|IS60Jg.®tCfcV^Tfi, 

[02131 *5|Bg{i. ±IEcO|lifi<7)?^HItCliB^$n 
[Hffl^OfS^^iKHJ] 

[lai 1 m\<rmmmmz^hmm^w^-^f^i^'!^^ 
[112 1 m <nmm.<mmz^hmm,v^^\'^i^^<r> 
[03 1 w>\(r>mM<mm.z\%h^wm.w.^^)-^i^9(r> 

n^m^(>z7r:^mmmx'h h . 
[05 ] mm(mmi,zi^tmm{i\^^^f^i^df(rmmjL 
niim^mz^-tmmmx'h s . 
[06 1 ^^smim(r>n^-->''/-fimi:mmthti 
^(nmx'hh. 

[07 1 mm(n>mm^z^h^m^w^^^^i^^<nmm. 

[08 1 ^%mizi-i}-imnmi^^'t'jmmi}<mm^ti 
f^mm^^<mmmi^^'t vmmi:m^^z7si^mm 

0T-ftS. 

(09 1 07tC^-r3S^f*^^:l>IISS:3SfflL/v: 1 T 

1 c:fir^<o^^:U-b;P?:^-r0T-&s. 

[0 1 0 1 07 {c^-r3fi^«s> ^ 'JSIS^rjiSffl L^c 2 



[0111 ^^mizij-ii^h^^iia^^vmmimm^ 

fl*i(c^-rBrffi0T'ftl). 

[012101 ltcjF-r^iSmf*:^^:USIS?:®fflL^ 
t y -b;U5rS^-t0T'S>^ , 

[0131 *l|HfltC*»*»&3Sj^«s^^:U5gS3&*®ffl$ 

Sf^s^ ^: U liaSr:^5CW(c*-r0-CS> S . 
(0141013 tC^fSfe^ftc^ * U^g<D^ * U -fe 

juTu^ ^^-tw-mmx'h^. 

[015] 01 4<OA-A|g{C?&-?^clS54)-^^WtS^ 
-rWiBB0-C*>^. 

ib<7)m^mX'$>i,, 

(0171 miW (^A'^^•i^:5') <04i-fiifc, •©EtOM 

(0181 IIS4cr)?g®tCi^&«ltg14JSS::^WtC*-r»r 
ffl0TftS. 

[0191 mm<^mmiz^hmmmsi<o^mi:mfi^ 

iz^-tmmmx'ht. 

[02 0 1 mmmmizmmmm7i^mi:^m 

IrZm-tWMMXhi), 

[02 11 ll5tfO||Mc^Jg®tc^SflStgttiy|c7)f!!JtIg 
(02 21 ^S6W?g«tc^l.««gttlSc7)SgjtIg<^)39g 

^j^«^wfcjF-rBfffi0-c'S).s . 

[02 3 ] ^5<^||M<7)?^«{C<^^it«§ttM<7)SgiiXS 

o^iK^^«s*:w(c^-r»r®0-c'ft-s . 
[02 41 m6<r)mm(ommzm?,imimm<7>smj:m 
^m:mz^.i-mmmx'3b -s. . 
(02 51 $^6<ommcommizi^^mmimco^mco 
nmj:ui:mmiZ7f:-rmmmxh&. 

1 0 ¥3lf*:S« 

12 b^^v-'X;? 

14. 16 y-x/HP^y 

1 7 

1 9 iilSI&iil^ 

20 IgimflS (TS5€ffi. 7a— r^y^^y-hm 

3 0 3i^*Jl 

3 2 Hi— Jr-irtfH 

34 r:7-fer^'-S-^t?JK 

100 

100 A u-b/pru-^ 

12 0 p< * y -fe/K ^m^i^^ ) 
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